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Introduction
50
Despite the extensive use of pedicle screws and the significant advances in the field of respectively). From this point on the pedicle screw with a con = 2.5° and 7.0° will be 131 referred to as Romeo 2.5 and Romeo 7.0, respectively.
133
The conical part of the aforementioned screws were inserted into the SRPF blocks 134 through cylindrical holes that were previously prepared using a pillar drill. The 135 insertion depth of the screws was equal to 20 mm. The radius of the cylindrical holes 136 was equal to the minimum core radius of the screws, that is equal to 1.3 mm.
138
The pullout tests were performed following pertinent international experimental 
217
Indeed the exact value of the imposed displacement has no effect on the calculation of smaller than the screw itself by 0.5 mm and 1.0 mm (under-tapping ratios equal to 1.2 239 and 1.6 respectively). The case where the threaded hole had identical size and shape
240
to the screw was also tested (under-tapping ratio 1.0).
242
In the case of conical screws, the accuracy of the FE analysis was assessed based on One way ANOVA indicated that Romeo 7.0 screw has statistically significant (P < 296 0.05) higher pullout force than the Romeo 2.5 screw, while there are no statistically 297 significant differences in terms of pullout displacement and stiffness (P > 0.05). (table 3) gives a difference that is lower than 3%.
330
Moreover, the FE models were able to simulate with satisfactory accuracy the overall 331 response of the SRPF block -bone screw complex ( Figure 6B ). ( Figure 10B ). The maximum impact of pretension was calculated for a conical angle 364 equal to 2°. In this case pretension improved the screw's pullout strength by 11.4%.
365
The benefit of pretension on pullout strength becomes weaker for conical angles 366 greater than 2°. Indeed for conical angle equal to 7° pretension causes only a 0.4% threaded hole is expanded until it becomes equal to the diameter of the screw core.
383
The strong contact pressure that is generated on the interface between the cores of the Despite its significance, the pretension that is developed during screw insertion has
396 not yet been fully incorporated into FE simulations of screw pullout. Hsu, Chao et al.
397
[8, 9] were the first who tried to simulate the impact of inserting a conical screw into a cylindrical hole to the screws pullout strength. insertion and to incorporate it in the numerical simulation of the pullout phenomenon.
427
The screw was simulated inside a cylindrical threaded hole with dimensions similar to tapping ratio beyond this value has no significant effect on the screw's pullout force.
468
In the context of the second parametric analysis the minimum core and outer radii of a 469 conical screw were kept constant while the maximum ones were modified to produce The main limitation of the present study stems from the fact that synthetic bone 494 cannot simulate all aspects of the mechanical behaviour of cancelous bone. According to literature under-tapping can lead to pedicle wall breach [35] .
516
Investigating numerically the possibility of pedicle wall breach requires an accurate 517 simulation of the three-dimensional (3D) geometry of the vertebra and of the screw.
518
Investigating the impact of vertebral 3D geometry was beyond the scope of the 519 present study and therefore the geometry of the screw and of its hosting material was 520 simplified.
521
On the other hand the main contribution of the present study is the implementation of 
